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Abstract 
This article represents a sum up of a serial of researches on the use of the Overhauling Science Education Management (OSEM) 
theory in teaching academic lessons in different fields of science. Retroactive to the contemporary impediments in moving to the 
edge of science education with proper ICT the theory involves 10 steps. Its process starts from students’ active involvement and 
gradually attaining the concepts. Learners involve their own background, experiences, ideas and cognitive level through the 
adjustment approach with the lesson titles, subtitles and the key concepts. The teaching ends up with formative evaluation to 
document the assurance of learner’s achievement to mastery level in each step. Learners produce definitions of scientific 
concepts at the level of high level cognitive understanding and sustainability. Reliable and valid researcher made tests and 
questionnaires used for data gathering. Research methods such as t-test, effect size, and covariance compare its effect with the 
contemporary teaching. OSEM also provides learners to articulate their learning with the community of learners who are also 
engaged in the same experience and journey. Based on the author empirical research evidences, its implementation could be 
assured to overhaul teaching different academic science subjects in school grades and higher education. 
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1.  Introduction 
Theory of Overhauling Science Education Management (OSEM) has been conceived as a remedy to the failures 
of contemporary world education to be modified concerning ICT availability and use for improving education. It is 
based on strong secured river-bed experimental evidence for its implication. New and experienced teachers could 
use it for taking charge of their professional lives and increase their effectiveness toward well-developed individuals. 
Wiles and Bondi statement is the indication of its necessity and an importance for today use and implementation. 
“Can you believe the ignorance teachers and administrators display on the issue of human development? In  
everywhere: in special education placement, in grouping students by ability, in awarding grades for achievement, 
and in establishing discipline programs for classroom management these ignorance can be observed?” (Wiles & 
Bondy 2004, p.115). Their complaint also refers to a school in which “too many students in special education 
classes” with a less competence teacher of whom only a few could express the meaning of an I.Q. (intelligence 
quotient) score. The failures still are carrying on the scene of education enhanced with ICT influence mostly because 
the river bed for the process of handling and delivering the positive features of the contemporary theories and ICT on 
human understanding has not been fully modified, so far. Education with the fixed content, teacher center unilateral 
method of teaching and unrelated to the innate motivation and natural abilities of students still run on the old rail. 
Wiles and Bondi state that: “As the result curriculum and curriculum development today are being driven by laws 
and testing more than by the needs of children” (p.157). As is stated by Learning Sciences Marzano Center nearly 2 
million data points analyzed, reflects that the existing strategies teachers are currently using in their classrooms do 
not adequately make the large instructional shifts necessary for academic success and career readiness. The OSEM 
theory accepts the whole notion of the effectiveness of key attributes of theories in improving human resources 
development and make students ready to learn them. It is really concerned with the structural complexities in the 
technical core (classrooms) and peripheral environments, rules and regulations, being placed on education today for 
the purpose of improving students learning but futile in being effective significantly. It makes sense to attempt to 
standardize student performance while at the same time acknowledge the vast difference among them. Saying so, it 
is useful to have a look at what implementation of Overhauling Science Education Model (OSEM) present to the 
contemporary world of education and how it causes significant increase in the learners’ academic standards 
achievement and learners’ citizenship skills sorted out as social, information processing, personal, and behavioral 
skills. The key factor in the use of the theory to be sure of is that there is no harm at all in using it in the process of 
academic achievement on learners’ whole development and attitude, but only the significant positive effects and 
benevolence. Its potential absorbance of the important features of ICT and key notes of new theories in teaching and 
instructing make the use of OSEM as a river-bed for improving education and students learning. Attracting the 
critical factors of many new theories and rational ideas in the process of teaching, learning and instruction is its 
underlying importance that has already been affirmed through many empirical researches. Table 1 enlists some of 
them as examples with their more specifications to be found in the resource section. The commonalities of all of 
these serial researches are their semi-experimental and empirical findings that indicate the significant effects of 
OSEM theory on students learning, academic achievement, and attitudes. A few of these researches were done using 
attitude standard test to measure the nurturing effects of the theory on students’ different dimensions, as well. More 
specifically OSEM has been used on teaching the range of subjects, titles, and subtitles. Having the hybrid and 
eclectic character to absorb the rational findings of the key points of different theories the importance of its use has 
been documented based on the researches on the following subjects:  
Students’ achievement, organizational health, attitude of the 2nd –year Girl High-School Geography (Behrangi; 
Zoghipour 2014); Drawing Shah Abbasi Flower & floral motifs (Behrangi, Javaripour 2014); Transformational 
leadership style of biology teachers on the responsibility and achievement of students (Behrangi, Mesbah 2014); 
Social skills in high school students (Behrangi, Zebarjadi et., al); English language encompassing distributive 
leadership style in the 3rd girl graders in Guidance school (Behrangi; Afkar, 2014); In service training on 
psychological empowerment of teachers of schools education organization (Behrangi; Akbari 2014); Picture word 
inductive model and mathematics self-efficacy teaching algebraic identity (Behrangi; Tajabadi, 2014); 
Reengineering education (Behrangi; Sotooneh, 2014); Cultural capital components and transformational leadership 
in the academic subject on processing addition in math algebra (Behrangi; Solimani, Moradi 2014); Instructional 
and nurturing effects of the critical features of the important component of cultural intelligence and transformational 
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Social studies and distributive leadership (Behrangi, Solimani, Ardalan 2014); Social studies and Knowledge 
distribution  (Behrangi, Lotfizadeh 2014); Picture-word model and math self-efficacy combined with management 
equation (Behrangi, Tajabadi 2013); Teaching biology and creativity (Behrangi, Bagheri 2013); Intrinsic motivation 
in high school students learn the geography (Behrangi, Eini 2013); enthusiasm caused to learn (Behrangi 2013); Job 
training effect of First aid & CPR courses amongst employees of Red Crescent society headquarters (Behrangi, 
Hemati 2013); Information processing models of teaching in nurturing knowledge, skill and attitude (Behrangi, 
Yousephi 2013); Fitted participative management geometry education (Behrangi, 2013); Jigsaw number one and 
two have significant effect on academic achievement of science teaching (Behrangi, Ghodrati 2011); Students’ self -
accepting leadership and responsibilities (Behrangi 2013); Organizational learning theory dimensions on 
empowerment of high school students (Behrangi, Taghipour 2012); Linking distributive leadership and 
organizational citizenship behavior (Behrangi, Zeinabadi, Fayegh 2012); Adopting teacher philosophic minded 
indicators (Behrangi, Shafizadeh 2012). 
 
Table 1. Some of the series of researches done by the author and coworkers as supportive to OSEM theory by years and titles 
 
Research subjects supportive to OSEM Date  
The effects of Managing Education Strategy embedding key factors of self-directed learning in morning  report subject in medical 
students 
(2014) 
Providing research based evidence for the importance of Management Education Model in the growth and improvement of  students’ 
achievement, organizational health, attitude of the 2nd –year Girl High-School Geography class  
(2014) 
Recognizing the effect of using Management Education Modes with the transformational leadership style in teaching Biology on 
students responsibility and academic achievement in the 1st grade girl high-school  
(2014) 
The comparison of first aid restoration to life through management audience presentation education and non-presentation among staff 
personnel Tehran Red Crescent 
(2014) 
Documenting the importance of management science education through acknowledging its effects on the implementation of 
organizational health principles in increasing 2nd graders of Kohdasht girls’ high school. 
(2014) 
The effect of management reengineering education on the learning and attitude of students (2014) 
Students morale when using the model of managing learning science of light and color of 2nd graders high school (2013) 
The effects of in-service education using management education model on teachers empowerment in Tehran schools (2013) 
The relation of philosophic mindedness of school principals with the science teachers inclination to use the management science 
education model 
(2013) 
The use of management education model and its comparison with Graduate students in Kharazmi University. (2013) 
The principle extrapolated from learning organization theory and its effects on teachers empowerment when management education 
model is used in high school 
(2013) 
Identifying and analyzing the cultural capital components considering the management education model for high school instructional 
and nurturing effects on Bahrestan 2nd city district students 
(2013) 
Studying and analyzing the instructional and nurturing effects of the critical features of the important component of cultural 
intelligence and transformational leadership in the managing the 2nd graders of Varamin city elementary schools 
(2013) 
The effect of picture-word model and math self-efficacy combined with management equation model on the Fadak Tehran girls high 
school 
(2013) 
The instructional and nurturing effects of enthusiasm caused through using management bio ecology science model on the 1st 
graders of technical and in Sarmad Pishva Vocational Institutes 
(2013) 
Studying the effects of management equation education model on the 1st high school math teachers in Varamin city (2013) 
The effect of distributive leadership style in managing English education in comparison with existing styles of teaching on 2nd 
graders guidance school students’ achievement. 
(2013) 
The effect of fitted participative management geometry education model on 2nd graders in high school    (2013) 
The effect of using management education model in grade one high school social studies on students’ academic achievement and 
their attitude toward sharing knowledge in Karaj 4th district 
(2013) 
The effect of using Management Education Model on  students achievement in the world art history academic subject in vocational 
and professional institutes, and more 
(2012) 
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The subjects are adopted and accommodated for in depth learning of scientific concepts through the frame of the 
OSEM 10 steps. The use of different famous models of teaching, especially in its 9th step which is implementation 
of the lesson plan, is emphasized. Therefore it is necessary at this point, to mention the 10 steps of the theory 
consequently. The ten steps that were taken sequentially and consider being a river- bed and guideline overhauling 
science education theory for making education pattern positive in learning are as follow References must be listed at 
the end of the paper. Do not begin them on a new page unless this is absolutely necessary. Authors should ensure 
that every reference in the text appears in the list of references and vice versa. Indicate references by (Van der Geer, 
Hanraads, & Lupton, 2000) or (Strunk & White, 1979) in the text.  
2. OSEM in ten steps 
2.1: This step asks each student to prepare and bring the charts linking titles and subtitles of the content to be taught 
in the session. It serves as a pre-advanced organizer named by David Auzebel (1980) with the role of constructing 
mind map for enhancing meaningful learning. Students are instigated to bring a map indicating the links between 
main titles and subtitles. They also are asked to bring flashcards each indicating in short the main points of each 
subtitle, and the page number on them. The class is organized into groups in which the number of its members of 
each group is decided according to the titles and subtitles. Pages are divided equally between the members. The 
subject content of the class session is to be covered. Each group study one of the titles or subtitles assigned to it 
having equality and equity of students work into prior consideration. The volume covered by the titles or subtitles is 
the main criteria for assigning the number of members to the group, considering the volume of content should be the 
same for each class member. Each member of each group takes a number from 1 to 5 according to the part or the 
volume of content they are assigned. The instructor uses these numbers for calling out one number- for example, 
"number twos" of the groups. In this case, the number two of each group making special group which is responsible 
for discussion on the specific similar content, disseminating and speaking out the main points, assuring their 
correctness, and prepare to report them back to their main group. The main purpose of this communication between 
students is to gather trusted information for constructing body of knowledge of the concepts in their minds. Jumping 
from this 1st step to the 10th step so soon is prohibited since it looks like just to orient the readers to the destination 
of all of these steps.  The purpose of this gradual process is whole hearted understanding and mind nurturing of 
learners that happens because of the use of the OSEM theory. The class is prepared to absorb and captivate many 
famous models of teaching and learning including scientific inquiry, problem solving inductive thinking, concept 
attainment and cynectic or creativity models. The activities orient students to acquiring reliable data, categorize and 
tabulate them and make information as scientist. The process involves naming concepts of each category, defining 
the concept so named and being ready for anticipating of new case belongingness to the concept they have formed 
and defined. This step is to prepare student and map minding during groups’ activity and scaffolding the knowledge 
they acquire and constructing body of knowledge for sustainability and long during memorization of the core ideas 
and materials. The preparation for learning in this step is like briefing the whole image of the lesson at the 
beginning. Whereas, in OSEM it is student that makes pre advance organizer David Auzebel desires telling teachers 
to prepare advance organizers at the beginning of their lecture to make meaningful learning possible for students 
during their listening to their teacher’s speak.  The OSEM makes learning meaningful but not through teachers 
lecture but involving students in making advanced organizers by bringing the map of the content and with their 
activities construct the map of their mind in the game of learning activities. but with stronger differentiated effects 
on students learning since in this model it is the student themselves who bring with them the mind map (pre advance 
organizer) linking the titles and subtitles together at the begging of learning rather than the professional teacher who 
advocate advanced organizer at the begging of lecture presentation. I do not expand upon the next steps because of 
the limitation of space available and only will refer, in short, to the next steps of the theory.  
2.2: Each student shows the map of matching the titles and subtitles of curriculums at task to the other students and 
the teacher scores them with A for completed and B for the uncompleted one. Then they are allowed to compare 
their maps with each other, getting feedback to come up with more corrected map.  
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2.3: Students who scored B would be guided by those who scored A, and they would complete theirs by themselves. 
In case a student remonstrates about his evaluation score, and had presented it in the main group but still isn’t 
satisfied, he can indirectly inform the teacher regarding his remonstrance by another student who considers his 
remonstrance reasonable 
2.4: Students provide a picture from their concept and understating of major titles. Students pointing to the picture 
demonstrate main points to their group. 
2.5- Students experience the exam circumstances in which they are asked to draw the table of links they remember 
between titles and subtitles of the content of the lesson to learn. 
2.6: Students compare this table with the provided original table and realize that how much their thoughts match the 
concepts.  
2.7: Students and their teachers cooperatively come up with an ideal table of content that is formed for using the 
ideal teaching models of learning. 
2.8: Students and teachers cooperatively provide the scenario of final lesson plan base on time, content of 
curriculum and coordination between all teaching elements including: students, behavioral aims, proper medium, 
and content referred to main points, evaluation and feedback.  
2.9: Students and teachers play their role in performing the provided lesson plans. The use of the famous models of 
learning such as inductive scientific, concept attainment, picture words, inquiry and problem-solving, synectics 
(creativity), memorization and advanced organization are used in combination. The other models of teaching such as 
group investigation, role playing and jurisprudential inquiry are also used to prepare the class environment for more 
participation and cooperation in learning. 
2.10: At last, students participate in the summative exam of educational, nurturing, and instructing effects of OSEM. 
They receive feedback from the results to modify themselves. The nurturing effects of using OSEM are evaluated by 
students and teacher base on Behrangi’s 40 items questionnaire (Behrangi 2011). In this, for example, students 
comment that how much using the aforementioned teaching models has increased their motivation and skills. How 
much the OSEM caused synergy base on partnership in compare with competitive and individualistic circumstances. 
Or how much groups learn base on partnership from each other. As Joyce et. al. (2015) put It “it is obvious that 
structures base on partnership can better promote and enhance learning in the important fields of solving problems” 
3.  Research question 
Does using OSEM theory (with its ten steps) increase the learners’ academic achievement and attitude significantly in 
learning science subjects? 
3.1 Methodology  
 In the serial of the researches OSEM and Traditional teaching are independent variables. The specified models of 
teaching, critical factors of new ideas or theory, and critical concepts of the lesson are installed in each step of OSEM 
scenario. Suitable educational technology is used and accommodation for its use is prepared. In step 10 of the theory a 
summative evaluation takes place. Behrangi’s 40 items attitude assessment questionnaire is carried out for the purpose 
of demonstrating the significant effect of using OSEM in teaching on students attitude change. Another teacher made 
questionnaire measures the students’ academic achievement. The pattern of control and experimental groups with 
pretest and post-test on teaching according to OSEM are used. Student’s attitude and academic improvement are 
considered to be dependent variables. The Solomon method of grouping (2 experimental and 2 controls with cross 
random selection of three as control and one as experimental group) is used in some of the serial of researches for 
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making easier statistic calculation of the effect size on 4 groups. Kolmogorov-Smirnov is used in some of the researches 
to show normal distribution of the data; Leven Test is used for indicating the equality of variances of the groups; 
ANCOVA & ANOVA, T-test and (ES) formula ሺ ൌ ୶ଵି୶ଶ஢మ ሻ in which X1 is the mean of experimental and x2 
control group are implemented for comparing the teaching effects of the two approaches on students learning, aptitude 
and academic achievement. The independent variable in all of the research done on OSEM is lesson plan embracing a 
scientific item in an academic science subject and critical factors of any new models of teaching and new theories of 
learning. Designing lesson plans according to the theory’s 10 steps and using different models of teaching fitted with 
each of them considered to be the independent variables in which its effect size is measured and its correlation on 
students’ academic achievement and attitudes is compared with the control group. A researcher made questionnaire that 
its validity and reliability was provided through statistical approaches is the common tool in all of the serial researches 
for gathering the data on the effects of the theory on students attitude. A teacher made test specified for each lesson was 
being made to measure the academic achievement of student.  
 4. Findings and conclusion 
Figure 1 demonstrates as an example of the results of effect size of one of the research done in the 20 researches on 
using OSAM. It could be considered as standard to show the minimum effect size of each research in the serial. It 
demonstrates the mean of the experimental group is higher than the highest grade of students in the control group. To be 
able to calculate the effect size of the OSEM theory, the Cohen (1988) proposed rules of thumb for interpreting effect 
sizes is used: a “small” effect size is .20, a “medium” effect size is .50, and a “large” effect size is .80. In 1976 Gene V. 
Glass proposed an estimator of the effect size that uses only the standard deviation of the second group. The need to 
analyze the finding of all the researches that have already been done is going to be planned and be strategic for the next 
 
                                                                                        
 
 
 
 
 
 
 
 
 
 Fig. 1. The effect of OSEM embracing reengineering theory main points (one of the serial of researches) on students’ learning 
improvement and academic achievement  
  
Longitudinal research. Figure 1 refers and demonstrates the threshold of the researcher expectation for the highly 
significant effects which is to be more than z=1/96 or 95th percentile of the experimental group. All of the scenarios 
in use of OSEM and critical factors of new theories combined with it in any lesson plan of the series showed the 
means higher than statistic thresholds. One needs to compare the result of any of the researches done to find out how 
effective the theory is for improving students’ attitude and academic achievement also nurturing effect as well. 
Therefore, Figure 1 can be used as an example of how interpret about the significance of these serial research 
findings. 
 
 
                                                                        95th percentile                            
                                         50 th percentile                       
        Scores   8  9  10  11  12  13  14   15   16   17    18   19     20 
                  Control mean 14/261                  18/4167 Experimental mean   ES= Z=1/96 
Experimental group - - - - 
Control group_______ 
Effect size 
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Table 2. Three research findings indicating as examples of demonstrating the effect of the model on students’ learning 
 
 
 
 
 
5. Implication  
These amount of researches introduced in table 1 and in the literature could be resulted in bring up strong scientific 
evidences to assure the generalization of the use of OSEM. They pave the way to indicate that it can be concerned to be 
a theory of learning belonging to the family of information processing and social models of learning. It absorbs the main 
points of behavioral and personal family of model of teaching as well. It can be used as data-base or storage of expert 
knowledge with new information implying expert system application in curriculum development. It can be improved in 
each academic term through action research and feedback on the instructional and nurturing effects on learners. It can 
be used by the next generation of students that take the similar course for seeing the process of producing knowledge. It 
is flexible for grasping and adding new material to bring the content up to date. It is a river-bed to search sites and 
networks and add to the already existing material. 
In implementing the OSEM there is a vital need to modify educational administration style of leadership, ongoing 
fixed content and material, improving the teaching methods, and hybrid eclectic content with ICT. The process and the 
cycle of clinical supervision (planning conference, class observation, and feedback conference) could be planned for 
teacher’s empowerment to improve their instructional and nurturing effects on students according to the use of the 
theory. Students see a clear route for searching different sites and add to the already existing material. 
With implementing OSEM we prepare our class as environment to provide our students opportunities to help 
themselves find their problems and empower themselves to solve their problems giving consideration to helping 
individuals develop these characteristics.  
In addition, this theory brings amiable climate in class cooperation with accountability and greater flexibility. 
Students find a positive vision to science and have a good understanding about learning process in science. Based on the 
positive results and satisfaction obtained in these samples, instead of blowing the lesson materials in the wind it is 
recommended to extend the research into larger population, the educational system as whole. 
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